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GENERAL DESCRIPTION

The TEKTRONIX Type 162 Waveform Gen—
erator provides three types of waveforms of ad—
justable duration and repetition rate: pulse, gate,
and sawtooth. Generation of the waveforms can
be initiated either by means of an externally de—
rived electrical impulse, or by means of front—
panel controls and switches. Pulse and gate wave—
forms have a minimum risetime of the order of
one microsecond and an amplitude of 50 volts.
The shortest pulse duration is of the order of
10 microseconds. The sawtooth waveform is a
positive voltage decreasing uniformly from posi—
tive 150 volts to positive 20 volts.

The device is useful for initiating chains of
events electrically, and for controlling the dura—
tion of their occurrence and their repetition rate.
When generating waveforms recurrently, the in—
strument provides an unusually stable repetition
rate. The Type 162 is specifically designed to
operate in conjunction with TEKTRONIX
Type 161 Pulse Generators.

Characteristics

Output Waveform

Positive Pulse. Positive Gate. Negative—going
Sawtooth.

Pulse Characteristics

Amplitude, 50 volts positive from ground.
Duration, 10 usec to .05 sec.
Risetime, 1 usec, approximately, minimum.
Repetition rate, 0.1 cps to 10 ke for recurrent

operation:

Gate Characteristics

Amplitude, 50 volts positive from ground.
Duration, 100 usec to 10 sec.
Repetition rate, 0.1 cps to 10 ke for recurrent

operation.
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Sawtooth Characteristics

Amplitude decreases uniformly with time from
positive 150 volts to positive 20 volts.

Duration, 100 usec to 10 sec.
operation.

Repetition rate, 0.1 cps to 10 ke for recurrent

Output Impedance

Approximately 1000 ohms for all outputs.

Triggering Means

Externally derived electrical pulse or gate.
Front—panel pushbutton or switch.

Triggering Input Impedance

High impedance, consisting of control grid with
1—megohm grid return resistor.

Trigger Sensitivity

Positive pulse, 8 volts peak or greater with rise
time 5 milliseconds or less.

Sine wave, 6 volts rms, frequency between 5 cps
and 50 ke. At frequencies below 5 eps, the product
of rms voltage times frequency must exceed 10.

Gate Sensitivity

Eight volts.

Construction

Aluminum alloy.

Finish

Buffed photo—etched metal panel, etched metal
chassis.

Dimensions

44" wide, 124" high, 7%" deep, weight 5 lbs.

Power Requirements

225 volts de positive at 28 ma.
150 volts de positive at 1 ma.
170 volts de negative at 7 ma.
6.3 volts ac at 1.7 amps, through male octal

socket at rear of instrument.

(TEKTRONIX Type 160A Power Supply is
specially designed to furnish the required power
for as many as seven of these units.)
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Functions of Front Panel Controls

and Connectors

MANUAL

+GATE IN

+TRIGGER IN

OPERATING
MODE

MAN.,
ONE CYCLE

MAN.,
CONTINUOUS

RECURRENT

GATED

TYPE 162

Pushbutton (SW2) for initiat—
ing a pulse or chain of pulses
manually.

Panel connector for connect—
ing an external source of posi—
tive gate voltage to the instru—
ment.

Panel connector for connect—
ing an external source of trig—
gering voltage to the instru—
ment.

Five—position, three—section ro—
tary switch (SWI1A,B,C) for
selecting the source and mode
of triggering action.

One phantastron run — down
occurs each time MANUAL
pushbutton is depressed.

Phantastron runs recurrently
during period MANUAL push—
button is depressed, and com—
pletes a run—down if pushbut—
ton is released before a run—
down is completed.

Phantastron runs recurrently
as long as OPERATING
MODE switch remains in this
position.

Connects +GATE terminal to
triggering circuits. Phantas—
tron operates recurrently dur—
ing period of gate. Completes
run—down if gate terminates
during a run—down.

TRIGGERED

CAL

VERNIER

WAVEFORM
DURATION
or
PULSE
INTERVAL

MULTIPLIER

CaTE O0T.
PULSE OUT

SsAWTOOTH
OUT
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Connects +TRIGGER termi—
nal to triggering circuits. Phan—
tastron executes one run—down
for each positive pulse received.

Screwdriver adjustable 50—k
resistor in voltage divider of
phantastron discharge circuit.
Correct setting of this control
makes WAVEFORM DUR—
ATION dial direct reading.

Potentiometer in phantastron
discharge circuit for vernier
control of waveform duration
or repetition rate. Must be set
on the CALIBRATED PO—
SITION index for WAVE—
FORM DURATION dial to
read correctly.

Eleven—position switch varies
phantastron discharge resis—
tance to give a time variation
of ten—to—one.

Five — position switch selects
phantastron timing capacitors
to give decade series of time
multipliers between 0.1 and
1000 times the reading of the
WAVEFORM, INTERVAL
dial.

Two—position toggle switch se—
lecting de or ac coupling to
shaping amplifier, thereby de—
termining type of output at
panel connector located im—
mediately below the switch.

Panel connector from cathode
of phantastron plate to grid
coupling cathode—follower.
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Methods of Gating and Triggering Type 162
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OPERATING INSTRUCTIONS

The TEKTRONIX Type 162 Waveform
Generator may be operated in any normal in—
door location, or in the open if it is protected
from moisture. If the instrument has been ex—
posed to moisture, it should be left in a warm,
dry room until it is thoroughly dry before it is
placed in operation.

Placing the Instrument in Operation

for the First Time

Power for the instrument can be furnished
by the Type 160A Power Supply, or any well—
regulated supply capable of furnishing the re—
quired voltages and currents.

If the TEKTRONIX Type 160A Power Sup—
ply is used, install the interunit octal—plug power
cable. No particular precautions are required
before power is applied to the unit. The follow—
ing is a convenient setting of controls for ob—
serving the operation: Set the OPERATING
MODE switch to RECURRENT, the VER—
NIER control to CALIBRATED POSITION,
the WAVEFORM DURATION switch to 1.6,
and the MULTIPLIER switch to 10. With
these settings, a sawtooth wave of about 60—
cycle frequency should be observable at the
SAWTOOTH OUT terminal using an oscillo—
scope such as the TEKTRONIX Type 532. Sim—
ilarly, a pulse or gate should be observable at the
PULSE OUT, GATE OUT terminal, depend—
ing upon the position of the toggle switch, lo—
cated immediately above the terminal, which de—
termines whether gate or pulse output is pro—
duced.

Methods of Triggering and Gating

the Type 162

A basic method of triggering the Type 162
is the use of a radio B battery connected be—
tween one of the two input terminals and the
ground terminal of the instrument, through a
pushbutton or momentary switch. Although the
instrument will trigger on eight or ten volts,
a 22%4—volt or 45—volt B battery provides a very
dependable trigger source. If the battery is
connected as shown in Fig. 2, with the negative
terminal of the battery connected to the
+—TRIGGER IN, triggering will not take place
when the switch is depressed, but when it is
released, as shown in Fig. 2. The instrument
will not be operated at all if the battery is con—
nected in this manner to the 4+GATE IN.
A more usual method of connecting a battery

triggering source is shown in Fig. 3, where the

®: OPERATING INSTRUCTIONS — PAGE 1

positive terminal of the battery is connected to
the instrument input terminal, in this case to
the +TRIGGER IN terminal, and the OPER—
ATING MODE switch is turned to the extreme
right to the TRIGGERED position. As shown
in Fig. 3 the output wave commences at the
same time as the input pulse.

Fig. 4 shows input and output waveforms
when the input signal is connected to the
+GATE IN terminal and the OPERATING
MODE switch is turned to the GATED posi—
tion. Output commences when the input gating
signal begins, and continues until the input sig—
nal returns to zero. If a sawtooth has begun
before the termination of the gating signal, it
will be completed even though the gating signal
has already returned to zero. At the PULSE
OUT terminal, a series of pulses will be avail—
able, the first pulse occuring simultaneously
with the start of the gating signal, and subse—
quent pulses occuring at the start of subsequent
sawtooth waves.

Figure 5 shows the output waveform with
relation to the position of the MANUAL push—
button control when the OPERATING MODE
switch is in the MANUAL, ONE CYCLE po—
sition. A single sawtooth and a single pulse are
produced regardless of the length of time the
pushbutton remains depressed.

Figure 6 shows the output waveform with
relation to the position of the MANUAL push—
button control when the OPERATING MODE
switch is in the MANUAL, CONT. position.
A recurrent sawtooth and a series of pulses are
produced as long as the button remains de—
pressed. A sawtooth which is started just before
the release of the pushbutton will continue until
an entire sawtooth waveform is completed.

Multiple Connection of Type 160—Series

Instruments

The TEKTRONIX Type 162 Waveform
Generator is equipped with one male octal input
power receptacle, and one female output socket
connected in parallel, so that by use of addi—
tional inter—unit power cables, additional units
can be added. The TEKTRONIX Type 160A
Power Supply is capable of supplying seven
Type 161 or Type 162 instruments in any com—
bination.

The SAWTOOTH OUT waveform of the
Type 162 is specially designed to provide the
required NEG. SAWTOOTH input waveform
for the TEKTRONIX Type 161 Pulse Gen—
erator so as to obtain pulse sequences with pre—
cise and adjustable delay between the initiating
pulse and the output pulse, and to provide a
stable source of repetition rate for the Type 161.

 



 



CIRCUIT DESCRIPTION

The TEKTRONIX Type 162 Waveform
Generator was designed primarily as an inter—

val timer and repetition rate generator,. The
basic circuit element is a phantastron run—down
circuit with timing capacitance and resistance
values variable by means of front—panel selector
switches, and provided with associated trigger—
ing circuits and wave shaping and output
amplifiers.

Brock DiAcRAM DESCRIPTION

The OPERATING MODE switch shown at
the left of the diagram is in three sections. The
section shown is the input section SWIC which,
in the two top positions, completes the circuit
from either the +GATE IN or the +TRIG—
GER IN pannel connectors to the regenerative
ingger tube, V1. In the remaining three posi—
tions, SWIC grounds the grid of V1B, the input
section of the regenerative trigger, so that its
trigger action is not involved except in the top two
positions of SWIC, labeled +GATE IN and
+TRIGGER IN.

The regenerative trigger circuit, consisting of
the two halves of V1, is a circuit which produces,
a large (80 volt) positive square—top voltage
wave output for a small (8 volt) voltage change
at its input. Upon receipt of a short voltage
pulse, the trigger circuit produces a short out—
put pulse. Upon receipt of a gating voltage, the
output waveform remains positive until the
input wave is removed.

The trigger amplifier, V2A, controls the op—
eration of a multivibrator, V2B and V3A. Its
grid and cathode circuits are switched by SW1IA
and SW1B switch sections in such a way as to
cause it to produce either a short output pulse
upon receipt of a grid signal, or to produce a
gating signal for the duration of a signal input,
depending upon the switch setting.

The multivibrator section, V2B and V3A, is
triggered by a positive triggering voltage at the
grid of V2A. The positive triggering voltage
arises either by operation of the regenerative
trigger, or by the grounding of the negative grid—
bias source of VZA, depending upon the setting
of the OPERATING MODE switch, SW1. The
V3A half of the multivibrator gates the phantas—
tron and permits it to run during the period of a
positive pulse at V3A plate.

The phantastron section consists of V4, the
pentode portion, V5B, a cathode—follower timing—
capacitor recharger, and V6B, a diode—connected
plate catcher, or plate—voltage limiter. The gating
section of the multivibrator, V3A, during its pe—
riod of plate—current conduction, holds the phan—
tastron suppressor below the level that permits
plate current conduction in the phantastron. Dur—
ing the period of the multivibrator cycle when
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V3A is not conducting, its plate voltage rises and
carries the phantastron screen positive and the
suppressor up to ground potential so as to initiate
a phantastron rundown, and permit the phantas—
tron to re—cycle continuously as long as this con—
dition persists.

The length of time required for the phantastron
to execute one rundown is determined by the
discharging time of a timing capacitor and tim—
ing resistor. Switches SW3, labeled MULTI—
PLIER, and SW5, labeled WAVEFORM DU—
RATION, select various values of timing capaci—
tors and resistors to permit selection of the run—
down time.

The panel connection labeled SAWTOOTH
OUT, connects directly to cathode—follower V5B
cathode to provide approximately a 1000—ohm out—
put impedance. V5B thus serves the dual pur—
pose of output tube and timing capacitor re—
charger.

Pulse and gate shaper, V3B, receives its input
signal from the gating section of the multivi—
brator, V3A, which remains positive during the
phantastron rundown. Toggle switch SW4, la—
beled PULSE OUT, GATE OUT, inserts either
frequency—compensated de coupling or differen—
tiated ac coupling between the shaping amplifier
and the output amplifier. In the GATE OUT
position of SW4, de coupling results.

In the output amplifier and cathode follower
section, consisting of V5A and V6A, the gate or
pulse signal is amplified and limited, and the sig—
nal is produced across the cathode resistor of
V6A at an impedance of about 1000 ohms. Cath—
ode follower VSA is biased below cutoff before
receiving a signal so that the output signal begins
at ground potential and increases in the positive
direction.

PHANTASTRON

In the quiescent state, the suppressor of V4 is
held below plate—current cutoff at —40 volts by
voltage divider R14, R15, connected between
+40 volts at the plate of V3A and —170 volts, and
V4 plate rests at +150 volts. The grid of V4 is
connected to a positive voltage source through
the variable timing resistance, R20, a high resis—
tance of several megohms, so that grid current
flowing in this resistor prevents the grid voltage
from going more than a fraction of a volt positive.
One end of timing capacitor C3 is connected to
the grid of V4 and the potential of this end is
therefore held at approximately ground voltage.
The Sther end of timing capacitor C3 is connected
to the cathode of cathode follower V5B whose
grid is connected to the plate of V4, at +150 volts.
The cathode of a cathode follower adjusts its
voltage by means of cathode resistor current to
follow very close to the grid voltage. The cathode

TYPE 162

P

 

 



is therefore at positive 150 volts, and timing ca—
pacitor C3 is thus charged to 150 volts.

When a positive gating pulse is applied to the
screen of V4, the suppressor rises to ground po—
tential from —40 volts, plate current begins to
flow in V4, and its plate voltage drops, carrying
with it the grid and cathode of V5B. The grid
voltage of V4 therefore drops momentarily be—
cause the low potential end of C3 is 150 volts
below the cathode of V5B at the first instant, and
C3 begins to discharge through R20. The rate of
the discharge through R20 determines the volt—
age of the grid of V4, which in turn determines
the plate voltage of V4. The sum of the cathode
voltage of V5B and the voltage of the charge
remaining on C3 must always be near but slightly
lower than ground potential because the grid of
V4 must be above plate current cutoff but below
grid—current conduction. If, for example, the volt—
age at the cathode of V5B were momentarily to
become too high with respect to charge voltage
remaining on C3, the grid voltage of V4 would
also rise, thus lowering V4 plate voltage and
thereby the cathode voltage of V5B.

The discharge current from C3, flowing
through R20, determines the grid voltage of V4.
A change in voltage drop through R20, resulting
trom a change in discharge current from C3, will
therefore be followed by a change in voltage at
the cathode of V5B in the correct direction to
oppose such a change in grid voltage of V4. For
example, if C3 were simply to discharge through
a resistor, the discharge current would fall off
exponentially. However, the falling off of dis—
charge current results in a decreasing drop in
R20 and causes the grid of V4 to rise. Its plate
then falls, dropping the voltage of the right end
of C3 the required amount to increase the dis—
charge current, and thus tends to maintain it at
a constant value. With a constant discharge cur—
rent flowing from timing capacitor C3, the volt—
age across C3 falls off linearly. Since the sum of
the cathode voltage plus the voltage across C3
must remain near zero, it follows that the cathode
voltage must also fall linearly.

When C3 is nearly discharged and the plate of
V4 nears cathode potential, the cathode current,
which has been flowing largely through the plate,
suddenly transfers to the screen, the screen volt—
age drops, carrying the suppressor with it, and
thereby completely cuts off plate current from V4.

When plate current of V4 is cut off, the plate
voltage of V4 rises immediately to plus 150 volts,
carrying the grid, and eventually the cathode, of
V5B with it. The grid of V4 is again held near
ground potential by grid current and C3 charges
rapidly to 150 volts through the low plate—to—
cathode impedance of V5B. During the recharge
period, the screen voltage drops as the result of
screen current, carrying the suppressor with it
by means of R14, so that plate current is further
held off.

As the timing capacitor charges, the plate volt—
age of V4 increases until eventually it reaches a
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value such that the reduced suppressor voltage
no longer prevents plate current from flowing.
At this instant, cathode current begins to trans—
fer from the screen to the plate, and the screen
voltage rises, carrying the suppressor with it,
which further increases the plate current. The
plate voltage then drops, C3 begins to discharge,
and the rundown action starts again. However,
if V3A is conducting, the suppressor of V4 is
held below cutoff when the plate of V4 reaches
full 150—volt plate voltage and the phantastron
therefore returns to its quiescent state at the fin—
ish of one rundown.

Gating MurtivisRaATOR

The gating function is performed by V3A,
which, with V2B, forms an Eccles—Jordan multi—
vibrator connnected so that in the quiescent state
V3A is conducting and the screen and suppressor
voltages of the phantastron tube V4 are reduced
below the point of plate current cutoff. To per—
mit V4 to start its rundown action, the multivi—
brator must be in the opposite state with V3A
not conducting and V2B conducting. In the
quiescent state, voltage at the grid of V3A is
limited to a fraction of a volt positive and V3A
conducts. A negative pulse at the plate of V2B
will momentarily drive the grid of V3A negative
below cutoff through R17 and the plate of V3A
will rise rapidly, carrying the screen and suppres—
sor of phantastron V4 with it, thereby initiating
the phantastron rundown action.

At the termination of the rundown period, a
sudden drop in screen voltage of phantastron,
V4. drives the grid of V2B down, a positive step
results at the plate of V2B which raises the grid
of V3A into the conducting region again, and the
screen and suppressor voltages of V4 are lowered
below the point of plate current conduction so
that the quiescent state is resumed.

Tricorer Anmruirter

The grid of trigger amplifier V2A is connected
to the arm of OPERATING MODE switch sec—
tion SWIiA. In the GATED or TRIGGERED
positions of this switch, the instrument is pre—
pared to receive external trigger pulses. In the
quiescent state before receipt of a pulse, the grid
of VZ2A is held below plate current cutoff at
—20 volts, by low plate voltage at VIA, and V2B
grid is held below cutoff by low plate voltage
at VSA.

Upon receipt of a large positive step of voltage
at its grid, V2A begins to conduct and a negative
step appears at its plate.

In the GATED position, the cathode of VZA
is grounded, its grid is limited to a fraction of a
volt positive by grid current through R10, and
the plate of V2A drops about 200 volts because
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of plate current of around 4 milliamperes, and
carries the grid of V3A well below plate current
cutoff. The plate of V3A therefore rises and per—
mits the phantastron action to commence.

When the OPERATING MODE switch,
SW1, is in the TRIGGERED position, the cath—
ode of V2A is returned to ground through R30
and C6, a parallel differentiating network with a
time constant sufficiently short that V3A is held
off from conduction only long enough to start
one phantastron rundown for each positive im—
pulse received.

When the OPERATING MODE switch,
SW1, is in the RECURRENT position, the grid
of VIB is grounded and the grid and cathode of
VZ2A are grounded so that V3A is held off from
conduction as long as the switch remains in this
position. The phantastron will operate recurrent—
ly, therefore.

When the OPERATING MODE switch,
SW1, is in the MAN CONT position, the grid
of V1B and cathode of VZ2A are grounded. The
grid of VZ2A is held below plate current cutoff
by voltage divider R9, R10, and R11. Pushbutton
SW2, labeled MANUAL, when depressed, raises
the grid—to—ground potential and causes plate cur—
rent to flow, thereby raising the plate of V3A.
The phantastron therefore runs recurrently as
lng as the pushbutton remains depressed.

When the OPERATING MODE switch,
SWI, is in the MAN, ONE CYCLE position,
‘71E grid is grounded and the cathode of VZ2A
is returned to ground through parallel differen—
tiating network, R32, C6, whose time constant
is shorter than the rundown time of the phantas—
tron. The phantastron therefore executes only a
single rundown each time the pushbutton is de—
pressed.

REGENERATIVE TRIGGER

When the OPERATING MODE switch,
SW1, is in either the GATED or TRIGGERED
positions, the grid of VIB is connected to receive
external voltage impulses through the appropri—
ate panel connectors, labeled +GATE IN and
+TRIGGER IN.

In the quiescent state the grid of VIA rests at
about 17 volts. Under these conditions about
6 milliamps of plate current flows in VIA, result—
ing in a cathode voltage of about 20.5 volts, and
a plate voltage of about 135 volts. The center
point of voltage divider R10, R11 connected be—
tween VIA plate and —170 volts is therefore
about —20 volts in the quiescent state.

The cathode of VIA and V1B are tied together
so that V1B also has a cathode bias of +20.5 volts.
The grid of V1B is returned to ground through
R4 and plate current flowing in VIB is about
one—tenth milliampere.

A positive step of voltage arriving at the grid
of VIB causes V1B plate to drop, carrying the
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grid of VIA with it through network, C10, R6,
thereby reducing the cathode current of VIA.
This causes the common cathode voltage of VIA
and V1B to drop, further increasing the grid—to—
cathode voltage of VIB so that the action is
regenerative. The plate of VIA rises rapidly to—
ward {+225 volts with a positive step at this point
of 80 volts or so, as the plate current in this
section reduces almost to zero.

The center point of voltage divider R10, R11,
which has been about 20 volts negative, is there—
fore driven positive about 40 volts to +20 volts,
carrying with it the grid of VZ2A, the trigger
amplifier tube.

When the OPERATING MODE switch is in
the GATED position, the +GATE input termi—
nal is directly connected to the grid of VIB so
that a positive gate signal applied to the terminal
raises the grid voltage and holds it during the
time the gate signal persists When the OP—
ERATING MODE switch is in the TRIG—
GERED position, however, a step voltage ap—
plied to the +TRIGGER terminal is ac coupled
through CZ and R4, so that VIB grid will return
to ground potential after C2 is charged, and re—
generative trigger circuit will return to its qui—
escent state,

Purse anp Gate SHAPER
AND OutrUT AmpuiriE®

The gate and pulse waveform shaper, V3B, is
followed by a two—stage amplifier and cathode—
follower combination, consisting of V3B, V5A,
and V6A. The grid of V3B is connected via R14,
R15, to the plate of V3A, the gating section of
the multivibrator, and hence is driven from

40 volts to zero bias each time rundown occurs.
This results in a negative square—wave of output
from the plate of V3B. When the toggle switch,
SW4, is in the GATE OUT position, an over—
compensated negative pulse appears at the grid
of V5A. This results in cut off of V5A during
the phantastron rundown, and a positive square—
wave is therefore produced at its plate. The plate
of V5A is directly coupled to the grid of cathode
follower, V6A, which, in its quiescent state, is
cut off, so that a positive gate results, starting
at ground potential and going positive approxi—
mately 50 or 60 volts. When the toggle switch,
SW4, is in the PULSE OUT position, the coup—
ling capacitor, C3A—F, acts as a differentiating
capacitor. This produces a negative spike on
the grid of V5A and results in a rather narrow
positive pulse at the plate of V5A. The amplitude
of the pulse is the same as that of the gate but
the pulse is considerably narrower. The differ—
entiating capacitor, C3A—F, is switched with the
sweep—timing capacitor, C3B—G, so that the pulse
width is a function of the pulse interval. This
provision helps to keep the pulses more readily
visible at the lower repetition rates when they are
displayed on an oscilloscope.
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MAINTENANCE

Replacement of Components

Most of the components used in TEK—
TRONIX instruments are standard parts ob—
tainable from any well—equipped parts distributor.
The required tolerances are shown in the parts
list accompanying the circuit diagrams. Some of
the components with one per cent and two per
cent tolerances may not be available from a parts
distributor but are available from the manufac—
turer. The remainder of the low—tolerance parts
in the instrument are selected from our stock of
10—per cent and 20—per cent parts to fall within
certain prescribed limits. These parts would be
rather difficult to select in the field without a
large stock to select from, and we recommend
that you order replacements for them through
TEKTRONIX. All replacement parts are avail—
able from TEKTRONIX at current net prices.

IMPORTANT PARTS—ORDERING

INFORMATION

It is particularly important that you get
parts—ordering information from the in—
struction book especially prepared for the
individual instrument involved. You will
find the serial number of the instrument on
the frontispiece of the instruction book.

A TEKTRONIX instruction manual will
usually contain hand—made changes to diagrams,
parts lists, and text, appropriate only to the in—
strument whose serial number appears on the
manual frontispiece. The hand—made changes
cover a number of instrument changes that have
been made after the printing of the manual.

Some of these instrument changes occur dur—
ing the factory test procedure where TEK—
TRONIX technicians hand—tailor the circuits if
necessary to provide the widest possible latitude
of operation. Some of the changes are made to
include the latest circuit improvements as they
are developed in the engineering department, and
others are made when improved components be—
come available.

® MAINTENANCE — PAGE 1

TroustE Locating

The first step in locating trouble should be to
determine that the input voltages at the octal
power socket are correct. If the voltages are in—
correct remove the plug from the socket to de—
termine whether the trouble is in the power sup—
ply or in the Type 162 unit. If the trouble appears
to be in the unit look for evidences of overheating
to isolate the offending circuits, or try replacing
all the tubes at once with good tubes. If replace—
ment of all tubes corrects the difficulty, you can
then return the old tubes to their original places
one by one until the offending tube is located.

Failures of the equipment to operate properly
will more probably result from tube deterioration
than from failure of other components. The cir—
cuits of the Type 162 are designed to be insensi—
tive to minor variations in tube characteristics or
component values, but are relatively more sensi—
tive to power—supply voltages.

ADJUSTMENT
The Type 162 Waveform Generator has two

screwdriver adjustments. One adjustment, R21B,
is on the upper right of the front panel, marked
CAL. This adjustment permits the pulse inter—
val to be accommodated to the calibrations of
the PULSE INTERVAL dial when the VER—
NIER dial is turned counterclockwise to the
CALIBRATED POSITION index mark. Ob—
serve the interval between pulses, with the MUL—
TIPLIER switch set to 1 times or 10 times,
using an oscilloscope with a calibrated time base,
such as the TEKTRONIX Type 512, and if
necessary adjust the CAL control until the dial
calibrations correspond to the pulse interval.
The second adjustment is C3B, the variable

ceramic capacitor mounted on the MULTI—
PLIER switch in the 0.1—times position. Do not
change this adjustment until you have determined
that the CAL screwdriver adjustment is correct
for the l—times and 10—times positions of the
MULTIPLIER switch. Be sure the VERNIER
control is set to the CALIBRATED POSITION
index mark. Then turn the MULTIPLIER
switch to the 0.1—times position and if necessary
adjust C3B until the pulse interval is 0.1 milli—
seconds as measured on the calibrated oscillo—
scope.
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ABBREVIATIONS

[ Cer. ceramic m milli or 107
Comp.
—

composition 2 ohm
EMC electrolytic, metal cased Poly. polystyrene
EMT electrolytic, metal tubular Prec. precision

I f farad PI paper tubular
h henry Tub.

—

tubular
k kilohm or 10° ohms v working volts de
meg megohm or 10° ohms Var.
—

variable
u micro or 10° w watt

P up micromicro or 10~" WW

_

wire wound
GMV guaranteed minimum value

Capacitors

C1B 1/ 2x15 uf EMC Fixed 350 v —20% 450% |
C2 .1 uf PIT Fixed 600 v 20% 285528
C3A 12 uuf Cer. Fixed 500 v 10% 281506
C3B 82 uuf Cer. Fixed 500 v 10% 281528

€5C 7—45 unf Cer. Var. 500 v 281012
C3D .001 uf 291016

{ C3E .01 uf Special timing series manufactured by
C3F 1 uf Tektronix. Order replacements from factory. 291004
€3G 1.0 uf

C4 22 uuf Cer. Fixed 500 v 20% 281510
CS 005 uf Cer. Fixed 500 v GMV 283001
C6 470 uuf Cer. Fixed 500 v 20% 281525
€7 25 uuf Cer. Fixed 500 v 5% 295004
C8 22 unf Cer. Fixed 500 v 20% 281510

i C9 3—12 uuf Cer. Var. 500 v 281009
C10 22 unf Cer. Fixed 500 v 20% 281510

& Resistors

R1 220 a / w Fixed Comp. 10% 302221
R2 8 k 5 w Fixed WW 5% 308007

[ R3 47 k / w Fixed Comp. 10% 302473
R4 1 meg / w Fixed Comp. 10% 302105
R5 9.1 k 1 w Fixed Comp. 5% 303912

R6 750 k / w Fixed Prec. 1% 309010
R7 33k 2 w Fixed Comp. 10% 306333

R8 700 k / w Fixed Prec. 1% 309008

R9 15 k 1 w Fixed Comp. 10% 304153
[ R10 470 k / w Fixed Comp. 10% 302474

R11 470 k 1 w Fixed Comp. 10% 302474
R12 2.2 meg / w Fixed Comp. 10% 302225

R13 47 k 1 w Fixed Comp. 10% 304473

R14 470 k 1/ w Fixed Comp. 10% 302474

R13 680 k 1 w Fixed Comp. 10% 302684

R16 22 k 2 w Fixed Comp. 10% 306223
R17 1 meg 1 w Fixed Comp. 10% 302105

I R18 1.5 meg / w Fixed Comp. 10% 302155

R19 100 k 1 w Fixed Comp. 10% 304104

R20A 1.5 meg / w Fixed Prec. 1% 309017

I ©: TYPE 162 — PARTS LIST —1 OF 2



 



Resistors (Continued)

R20B .39 meg 14 w Fixed Prec. 1% 309056
R20C A9 meg 1/4 w Fixed Prec. 1% 309002
R20D .61 meg /a w Fixed Prec. 1% 309006
R20E .78 meg a w Fixed Prec. 1% 309011
R20F .97 meg I/ w Fixed Prec. 1% 309012

R20G 1.23 meg / w Fixed Prec. 1% 309016
R20H 1.55 meg /a w Fixed Prec. 1% 309018
R201I 1.94 meg I/ w Fixed Prec. 1% 309022
R20] 2.44 meg / w Fixed Prec. 1% 309024
R20K 3.10 meg /a w Fixed Prec. 1% 309027

R21A 20 k 2 w Var. Comp. 20% VERNIER 311018
R21B 20 k 2 w Var. Comp. 20% CAL. 311018
R21C 56 k 1 w Fixed Comp. 10% 304563
R22 27 k 2 w Fixed Comp. 10% 306273
R23 150 k I/ w Fixed Comp. 10% 302154

R24 220 a I/ w Fixed Comp. 10% 302221
R25 47 k 1 w Fixed Comp. 10% 304473
R26 470 k 1A w Fixed Comp. 10% 302474
R27 470 k 16 w Fixed Comp. 10% 302474
R28 27 k 2 w Fixed Comp. 10% 306273

R29 470 k 1/2 w Fixed Comp. 10% 302474
R30 27 k 2 w Fixed Comp. 10% 306273
R31 680 k /a w Fixed Comp. 10% 302684
R32 220 k 1/2 w Fixed Comp. 10% 302224

Switches

SW1 2 wafer 5 position rotary OPERATING MODE 260044
SW2 single pole normally open pushbutton MANUAL 260017
SW3ABCD

_

2 wafer 5 position rotary MULTIFPLIER 260038
SW4 double pole double throw toggle GATE OUT, PULSE OUT 260014
SWS 2 wafer 11 position rotary WAVEFORM DURATION 260024

Vacuum Tube Complement

V1 12AU7 Regenerative Trigger Circuit 154041
VZ2A 14 12AU7 Trigger amplifier (operating mode selection) | 154041
V2B 4 12AU7 Multivibrator
V3A 4 12AU7 Multivibrator | 154041
V3B 4 12AU7 Pulse and gate shaping amplifier

V4 6BH6 Phantastron 154026
V5A % 12AU7 Pulse and gate amplifier | 154041
V5B 4 12AU7 Phantastron plate coupling cathode follower, sawtooth out
V6A 4 12AU7 Pulse and gate output cathode follower | 154041
V6B 4 12AU7 Phantastron plate catching diode

@z TYPE 162 — PARTS LIST — 2 OF 2
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ABBREVIATIONS USED IN OUR PARTS LISTS

Cer. ceramic m

Comp.

_

composition Q

EMC electrolytic, metal cased Poly.

EMT electrolytic, metal tubular Prec.

f farad PT

h henry Tub.

k thousands of ohms v

meg megohms Var.

u micro w

Lp micromicro WW

GMV guaranteed minimum value

milli

ohm

polystyrene

precision

paper tubular

tubular

working volts de

variable

watt

wire wound

ABBREVIATIONS USED IN OUR CIRCUIT DIAGRAMS

Resistance values are in ohms. The symbol k stands for thousands. A resistor

marked 2.7 k has a resistance of 2,700 ohms. The symbol M stands for million.

For example, a resistor marked 5.6 M has a resistance of 5.6 megohms.

Unless otherwise specified on the circuit diagram, capacitance values mark—

ed with the number 1 and numbers greater than 1 are in uuf. For example, a

capacitor marked 3.3 would have a capacitance of 3.3 micromicrofarads.

Capacitance values marked with a number less than 1 are in uf. For example,

a capacitor marked .47 would have a capacitance of .47 microfarads.

Inductance values marked in mh are in millihenrys. Inductance values mark—

ed in wh are in microhenrys.

Your instrument WARRANTY appears on the reverse side of this sheet.
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SERIAL NO.

IMPORTANT

Include the INSTRUMENT TYPE and the above

SERIAL NUMBER in any correspondence regarding

this instrument. The above serial number must match

the instrument serial number if parts are to be ordered

from the manual. Your help in this will enable us to

answer your questions or fill your order with the least

delay possible.

 

 

 

WARRANTY

All Tektronix instruments are fully guaranteed

against defective materials and workmanship for one

year. Should replacement parts be required, whether

at no charge under warranty or at established net

prices, notify us promptly, including sufficient details

to identify the required parts. We will ship them pre—

paid (via air if requested) as soon as possible, usually

within 24 hours.

Tektronix transformers, manufactured in our own

plant, carry an indefinite warranty.

  

All price revision and design modification privileges reserved.
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Operational Accessories

TYPE 123 PREAMPLIFIER

petcough
erie

d

 

Compact
3%" high, 1 4" wide, 2—3/16" deep.

Weighs only 10 ounces.

Voltage Gain
Accurately set at 100 times.

Passband
Within 2% from 15 cycles to 6 ke.
Within 3 db from 3 cycles to 25 kc.

Maximum Input Signal
0.1 v peak—to—peak.

Hum—Free Low—Level Amplification
Powered by miniature batteries.

GENERAL DESCRIPTION

 

wiring, miniature tubes and small batteries are combined
in a unit about the size of 2 king—size cigarette pack—
ages. Where reduced high—frequency response is per—
missible, ground—loop hum pickup can be virtually elim—
inated by mounting the Type 123 close to the circuit
under observation. Coaxial connectors permit the Type
123 to be connected directly to an oscilloscope or other
instrument, and at reduced high—frequency response, in
a connecting cable, or even for use as a probe. Shock—
mounted chassis reduces the effects of microphonics, shift,
and drift.

Applications of the Type 123 are confined to the audio
range; for example, observing hum levels, transducer pre—
amplifier, and other low—level applications where a gain
of 100 is desired.

CHARACTERISTICS

Voltage Gain—Gain is 100, adjustable with screw—
driver calibration control.

Passband—Within 3 db from 3 cycles to 25 kc.
Within 2% from 15 cycles to 6 ke.

Battery Powered—A small mercury cell supplies the
filament voltage and a miniature 30 v battery is the
source of plate voltage. Life of the mercury cell is ap—
proximately 100 hours. Low plate current, 75 microamps,
assures plate—supply battery life of more than 100 hours.

Noise Level—The maximum noise level with the in—
put grounded is less than 7.5 microvolts, rms.

Output Signal Level—DC level of output is approxi—
mately +15 v.

Maximum Input Signal—Maximum input signal for
linear amplification is 0.1 v, peak—to—peak.

Input Impedance—10 megohms.

Effective Output Impedance—31 kilohms.

Vacuum Tube Complement—Two Type 512AX
sub—miniature filament—type pentodes.

MECHANICAL SPECIFICATIONS

Construction—Aluminum—alloy cover and etched—wir—
ing chassis.

Finish—Photo—etched anodized front panel.
Dimensions—3 %" high, 4%" including coaxial con—

nector; 1" wide; 2—3/16" deep, 3 % " including coaxial
connector.
Weight—10 ounces.
Power Requirements—One 1.345 v mercury cell and

one 30 v miniature battery, included with the instrument.

The Tektronix Type 123 Preamplifier is a compact, Price ..... ..ever re srk r rer rer k.... $50
light & z . & Includes: 1—Mercury cell
ight—weight, battery—operated amplifier for use in appli— 1——B battery
cations where a gain of 100 without additional hum sig—
nal is desired. Passband is 3 cycles to 25 ke. Etched

Tektronix, Inc. A—1

 



ACCESSORIES
 

Operational Accessories

TYPE 124 TELEVISION ADAPTOR

Line Selection

Sync separator and delayed trigger circuitry permit
triggering the oscilloscope at any selected line of
a field.

Field Shift

Push button provides instant shift to corresponding
line or lines in opposite field.

Gated Time Markers

Intensity markers of 1 usec, 0.1 usec, 0.05 usec and
0.005 H (200 per television line}.

APPLICATIONS

 

The Type 124 adapts any triggered wide—band osc
loscope to the observation of the television composite
video signal. Greatly increases the usefulness of the
oscilloscope in television development and maintenance
work.

GENERAL DESCRIPTION

The delayed—trigger output of the Type 124 is con—
tinuously variable from zero to 25 milliseconds after re—
ceipt of a vertical sync pulse. By adjusting the delay,

oscope can be triggered at the start of any de—
sired line in a field. Panel push button provides instant
shift to opposite field. Triggering occurs at half the
television vertical rate. Duration of the output pulse is
less than 1 usec, and amplitude is 2 v positive. Trigger—
ing may be accomplished by the composite video signal
of either polarity, 0.5 v minimum to 20 v maximum, peak
to peak, or a 60—cycle sine wave.

   

The time—marker generator requires a positive gate of
20 v minimum to 50 v maximum, peak to peak. Markers
are supplied for the duration of the gate. Time—marker
intervals are 1 usec, 0.1 usec, 0.05 usec, and 0.005 H
(200 per television line}. Amplitude is continuously
variable from zero to 30 v. Phase control permits posi—
tioning the markers on the trace.

To make use of the time—marker output of the Type
124, the oscilloscope should have a positive gate output
and a CRT cathode terminal.

VACUUM TUBE COMPLEMENT

Trigger inverter and output CF ........... 6BQ7A
Sync separator and de restorer .......... 12B27
PhGRIGSIfON— .: salen s 6BH6
Trigger coupling diode ................ 6ALS
Bistable multivibrator ... .............. 6U8

A—2

   

    

Cathode—coupled amplifier ...... rates 12B27
Bistable multivibrator ................. 12B27
Time—marker oscillator ...... 6AK5
Gating CF and pulse sha 6BQ7A
Time—marker output amp 6BQ7A
Rectifier 6AX5
Rectifier .... 6X4
Regulator amp .. 2 6AU6
Regulator series tubes ................ 2 12B4
Voltage reference ..... OA2

MECHANICAL SPECIFICATIONS

Ventilation—forced—air cooling.

Mounting frame—provides secure mounting to the top
of Tektronix 5" Oscilloscopes.

Connecting cables—the four connecting cables sup—
plied with the Type 124 are designed for use with Tek—
tronix Oscilloscope Types 511, 511A, 513, 514, and
514A. Cable extensions will be necessary in many cases
when the Type 124 is used with other triggered wide—
band oscilloscopes.

Size—6%" high, 12%" wide, 12%" deep.

Weight—21 lbs.

Construction—aluminum alloy.

 

Finish—photo—etched anodized panel, wrinkle—finished
cabinet.

Power requirements—105—125 v or 210—250 v, 50—
60 cycles, 120 watts.

PFICGe $295
Includes: 1—FM124 Mounting frame (014003)

4—Connecting cables
1—Instruction manual

Tektronix, Inc.
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Operational Accessories

TYPE 126 POWER SUPPLY

Output Voltages
+300 v de, unregulated.
+225 v de, regulated, 45 ma maximum.
+150 v de, regulated, 5 ma maximum.
— 170 v de, regulated, 30 ma maximum.

6.3 v ac, unregulated, 4‘amps maximum.

Small — Adds only 2%" in height to Type 360 Indi—
cator.

Electronic Voltage Regulation

GENERAL DESCRIPTION
The Tektronix Type 126 Power Supply supplies the re—

quired voltages and currents necessary to power one
Type 360 Indicator or any one of the Type 160—Series
Waveform Generators. The Type 126 mounts beneath
the unit to be powered, and includes a cabinet to house
both the Type 126 and the powered unit.
A Type 126 Power Supply combined with a Type 360

Indicator makes a practical, compact slave unit for any
Tektronix oscilloscope. (The oscilloscope has the neces—
sary sweep sawtooth and unblanking pulse for the Type
360 Indicator available at front—panel connectors.)

® >
TX tos rowan

ream

#)

   

voltage regulator CF .............. . 6AN8
Series regulators .............. yers 2 12B4
Voltage reference 5651

MECHANICAL SPECIFICATIONS
Construction — Aluminum alloy.
Finish — Photo—etched anodized panel, blue wrinkle

cabinet.
Dimensions — 4%" wide, 15%" deep, cabinet height

14%".
Weight — 10; pounds.
Power Requirements — 105—125 or 210—250 v, 50—60

cycles, 50 watts.

Price . <.. $100

Includes: 1—Instruction manual

Tektronix, Inc. A—3
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Operational Accessories

SCOPE—MOBILE

 

The Tektronix Type 500 Scope—Mobile is a sturdy, mo—
bile support for Tektronix 5" Oscilloscopes. Convenient
observation of the crt face is achieved by a 20—degree
backward tilt of the top surface. Au ry equipment
can be mounted in the enclosed vented space behind the
blank front panel. A drawer, felt—lined and operating
on roller bearings, provides handy storage for probes,
cables, manuals, etc. An open shelf, topped with tough
linoleum, is located at the bottom. Power input and three
convenience outlets are mounted at the rear. Total
weight is 42 pounds. Dimensions are 18%," wide, 39"
high and 30" deep...............s.rl.... $97.50

 

The Tektronix Type 500/53 Scope—Mobile is the Type
500 with a Type 53 Scope—Mobile front—panel installed.
This front—panel has two supporting cradles to accommo—
date the Type 53 and 53/54 Plug—In Preamp

  

 

all other characteristics the Type 500/53
the Type 500; .. ...... irl. ears s.

 

Type 53 Scope—Mobile Panel — converts the Type 500
into a Type 500/53 Scope—Mobile by replacing the
standard blank panel. .......... mares :~. 10.50

 

VIEWING HOODS

 

H510 Viewing Hood, for Tektronix 5" Oscilloscopes.
Includes molded rubber eye—piece and aluminum light
shield Varvara seres ——. 4.80

H310 Viewing Hood, for Tektronix 3" Oscilloscopes.
Includes molded rubber eye—piece and spun—aluminum
light shield _.... .o... ccr? Tsa 4.50

A—4 Tektronix, Inc.
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Operational Accessories

 

P500CF Cathode—Follower Probe—For use with Types
524D and 524AD Oscilloscopes. Presents low capaci—
tance with minimum attenuation. Input impedance is 40
megohms paralleled by 4 uuf, gain 0.8 to 0.85. Input to
probe is ac—coupled, limiting its low—frequency response
to 5 cycles. Amplitude distortion is less than 3% on
unidirectional signals up to 5 volts. 10x attenuator head
is included with probe, and should be used on signals
exceeding a few volts to minimize amplitude distortion.
With the attenuator head attached, the probe input im—
pedance is approximately 10 megohms paralled by 2u4f.
Probe output level is 11 v positive, making it necessary
to use the ac—coupled position of the oscilloscope AC—DC
switch. Probe cable is 42" long. ............. 64.00

  

A modification kit is available to equip the Type 524D
Oscilloscope with a front—panel probe—power connector.

Modification Kit K524—1021A. . ............. 5.00

B52—R 52—ohm terminating resistor, 1.5 w.. 8.50

B52—15 52—ohm ‘L‘ pad, 5 to 1 voltage ratio,

  

B52—T10
—

52—ohm ‘T‘ pad, 10 to 1 voltage ratio,
Lw _... «+ 11.50

B75—R 75—0hm terminating resistor, 1.5 w.. 8.50

O11 023 _75—ohm terminating resistor for Type

 

$25, 0.5 W .... coon rae 4.00

B75—L5 75—ohm ‘L‘ pad, 5 to 1 voltage ratio,
LS w l ll iss nala sas s 8.50

B75—L10

_

75—o0hm ‘L‘ pad, 10 to 1 voltage ratio,
1: W . ce reine ae ones rs as ves 8.50

B75—T10

—

75—o0hm ‘T‘ pad, 10 to 1 voltage ratio,
iB Wa (oman 11.50

B93—R 93—ohm terminating resistor, 1.5 w.. 8.50

B93—L5 93—ohm ‘L‘ pad, 5 to 1 voltage ratio,
o Wana ana stone ..... 0.50

B93—L10

_

93—ohm ‘L‘ pad, 10 to 1 voltage ratio,
Lo W e alee R ai ain ane 8.50

B93—52L Minimum—loss pad, 93 ohms to 52
ohms, 1.5 W.., +74 rs im nears s 11.50

B93—T10

—

93—o0hm ‘T‘ pad, 10 to 1 voltage ratio,
IAW ...... { or beds 11.50

B170—R 170—o0hm terminating resistor, 1.5 w. . 8.50

B170—A 170—o0hm using 2% pre—
cision resistors, 1 to 64 db in 1 db steps,
Q. 25 w 45.00

 

FB 310 Fan Base—for Type 310 Oscilloscope. Pro—
vides filtered, forced—air ventilation to assure safe op—

 

1.5 w i ele aoa, 8.50 erating temperature when the Type 310 Oscilloscope is

4, z being used continuously over long periods, or in hot or

B52—L10

—

52—ohm ‘L‘ pad, 10 to 1 voltage ratio, limited—ventilation areas. The fan base tilts the oscillo—

§ w rare 8.50 scope to a convenient viewing angle. For use on 105—

B52—75L

—

Minimum—loss pad, 52 ohms to 75 125 v, 60 cycle only. rre &. 25.00
ohms ....l.s.. rna sire x~. 11.50

B52—170L Minimum—loss pad, 52 ohms to 170 FB 310—S1 Fan Base—for use on 210—250 v, 50 to

ohms . 11.50 60 cycles 25.00

Tektronix, Inc. A—5
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PROBES

 

P400—Series Low—Capacitance Probes—This series of
low—capacitance probes preserves the transient response
of Tektronix fast—rise instruments. The P40O0—Series probes
are free of overshoot and ringing and have relatively
uniform high—frequency response. With exception of the
P450—L, these probes can be used on other instruments
having input capacitances from 20 to 50 unt. General
physical characteristics of the P40O—Series probe are
identical to the P510A probe. Color—coding of the plastic
nose indicates attenuation ratio. Probes have 42" cable
with coaxial connector and are rated at 600 v peak—to—
peak. Two interchangeable Tektips—a straight tip and a
hooked tip—each adding less than 0.5 uuf to the input
capacitance, and an alligator clip assembly are supplied
with the probes.

P405, PA1Q, PA2Q .. . .< ...l. caer a earn aes 10.50
P450, PA5Q—L, P4100 ... ds 12.50
Replacement Tektips, each .............. .25

P40O—SERIES PROBE SPECIFICATION

INPUT IMPEDANCE
Attenuation Resistance Capacitance DB Loss

Probe Ratio (Megohms)

_

Minimum®* Maximum? at 30 MC

P405 5:1 5 12 unt 19 unt 1—2
P410 10:1 10 8 uut 11 unt 1
P420 20:1 10 5.5 uut 7 uut 1
P450 50:1 10 3.5 unt 3.5 unt 1
P450—L 50:1 10 2.5 uuf 1
P4100 100:1 10 2.5 uuf 2.5 uut 1

*When connected to instruments with 20—uut input capacitance.
{When connected to instruments with input capacitances up to 50 unt.

 

P510A Attenuator Probe provides an attenuation of
ten times when used with Tektronix oscilloscopes and am—
plifiers. The P510A is small and streamlined, and pre—

sents an input impedance of 10 megohms paralleled by
14 uuf. The probe is completely insulated — made of
high—impact—strength fiberglass—reinforced alkyd — and
has an internal brass shield. Two interchangeable Tek—
tips—a straight tip and a hooked tip, and an alligator clip
assembly are furnished. Probe has a 42" cable with co—
axial connector, and is rated at 600 v peak—to—peak.

manca anna aera aaa ra nies . a 8.50

 

P170CF Cathode Follower Probe was developed for
use with the Type 517 Oscilloscope. The cathode—fol—
lower tube is a 5718 triode whose cathode load is the
170—0hm termination of the preamplifier grid line in the
Type 517. Plate and heater voltages for this tube are
provided at a four—terminal socket on the panel of the
oscilloscope. The signal is attenuated by 2 times when
using the P170CF. The input impedance of the probe
will depend on the attenuator head being used, also
since transit time in the cathode—follower tube is involv—
ed, it will decrease appreciably at the higher frequen—
cies. When the probe is used without an attenuator
head, the input looks like 12 megohms shunted by 5 upuf.
The probe cable is 42" long. Probe complete with 3 at—
fenugtor Reds :, .... ...rikecercrans ings. 86.00

REPLACEMENT ATTENUATOR HEADS

PAX—1 Attenuator Head for P1ZOCF, attenuation can
be varied between 4 times and 40 times. ..... . 11.00

PAX—ll Attenuator Head for P17OCF, attenuation can
be varied between 20 times and 200 times..... 11.00

PAX—IIl Attenuator Head for P17OCF, attenuation can
be varied between 200 times and 2000 times. ... 11.00

P170CF can be used with the Type 513 Oscilloscope,
but low—frequency response will suffer somewhat, de—
pending on the attenuator head being used. It is neces—
sary to terminate the 170—o0hm cable at the oscilloscope
input. B17ZOR terminating resistor is designed for this.
(See terminations.) A rectifier kit, KP17OCF, is recom—
mended for installation in Type 513 to rectify the 6.3
volt heater supply.

KP170CF DC Filament Kit for Type 513. ...... . 4.50
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ACCESSORIES
 

Operational Accessories

 

BE510 Bezel, for mounting camera on Tektronix 5"
oscilloscopes. Dimensions—5 %" square; ring %" deep,
diameter 55%" outside, 5%" inside. Die—cast construc—
tion, wrinkle finish, felt lined. .... 4.50

 

CO181A Crystal—Oven Combination—A 1—me crystal
mounted in a temperature—sta ed oven. Directly in—
terchangeable with standard crystal. Plugs into crystal
socket of the Type 181—no wiring changes necessary.
Provides a frequency stability of 2 ppm over a 24—hour
perlod ... nager as 27.00

 

 

 

HC 310 Collapsible Viewing Hood, for Tektronix 3"
Oscilloscopes. It is made of black acrylic plastic with
handy fastening arrangement. Will

f

i

t

into side pocket of
Type 310 carrying case. Tek no. 016—010 ...... 3.50

  

DP 52 Deflection Plate Connector, for Type 530 and
540—Series Oscilloscopes. A convenient means of making
a connection directly to the cathode—ray tube vertical—
deflection plates. Function of the vertical positioning
control is still retained. The connector is designed for use
with a 52—ohm cable.

For instruments with serial numbers below 5001,

 

Tek no. 013—006 , .. .... i ylli vba rare e 5.00
For instruments with serial numbers 5001 and above,

Tek no. O13—007 ... rien ar aae s 5.00

 

CC 310 Canvas Carrying Case, for Tektronix Type 310
Oscilloscope. The case has a zipper fastener along the
top and one end. The other end is padded for extra pro—
tection for knobs and cathode—ray tube. A side pocket
holds probes, power cords, etc. Color is forest green with
olive—drab carrying straps. Tek no. 253—541..... 12.00

Tektronix, Inc. A—7

 



 

 

ACCESSORIES
 

Operational Accessories

 

F30 Production Test Fixture, for use with the Type 130
L,C Meter. Speeds sorting and testing of capacitors and

 

inductors . ... so s/n 1h henry real al m ale a a 3.00

COAXIAL CABLES

P52 Coaxial cable, 52 ohms nominal imped—
ance, 42" long. 4.00

P75

P93

PP93A

P93B

P170

A100

A510

FA16O

Coaxial cable, 75 ohms nominal imped—
ance, 42" long ...s. ray n r

Coaxial cable, 93 ohms nominal imped—
ance, 42" long ...

Coaxial output cable, 93 ohms, termin—
ated with variable attenuator, 42" long. .

Coaxial output cable, 93 ohms, termin—
ated with V;—watt 93—o0hm resistor, 42"
OAQ LLL Ln nra nie aeon a a dele erea + nus

Coaxial cable, 170 ohms nominal imped—
ance, 42" long ...... ches vian ci

MISCELLANEOUS

Adapter, ‘clip lead... .... ...

Adapter, binding post...... Haen

Frame, mounting, for Type 122 and
Type 160—Series units. ....... ment

Tektronix, Inc.

 

4.00

4.00

13.50

5.00

9.50

2.00

2.00

5.00
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ACCESSORIES
 

Test Accessories

Type 107 Square—Wave Generator

Risetime

Less than 3 millimicroseconds into a terminated 52—ohm
cable.

Frequency Range

Approximately 400 ke to 1 me, uncalibrated.

Output Voltage

0.1 to 0.5 v, approximately, when cable is terminated
in 52 ohms.

GENERAL DESCRIPTION

The Tektronix Type 107 Square—Wave Generator is

basically intended as a Test Accessory for the Type 540—

Series Oscilloscopes. For examination of high—frequency

response, a square wave having a risetime faster than

that of the amplifier being tested is necessary. The Type

540—Series Oscilloscopes with the Type 53/54K Plug—In

Preamplifier have a combination risetime of 12 millimicro—

seconds. The Type 107, with its risetime of 3 millimicro—

seconds, provides a suitable square wave for checking

and adjusting the high—frequency response of the Type

540—Series Oscilloscopes and Type 53/54 Wide—Band
Preamplifiers.

CHARACTERISTICS

Risetime—less than 3 millimicroseconds when the

output 52—ohm cable is terminated.

Frequency Range—A front—panel control varies the

frequency over an uncalibrated range of approximately

400 ke to 1 me.

Output Voltage—When the output cable is termin—

ated the output voltage range is approximately 0.1 v to

0.5 v. If the cable is not terminated, the voltage range is

0.2 v to 1 v.

Output Trigger—An output trigger signal is available

at a coaxial connector at the rear of the instrument.

Type 07Souare wave ceneratorhme morestie

 

Waveform—Special design consideration has been
placed on the shape of the positive portion of the wave—
form. Therefore, only this portion should be used in tran—

sient response testing.

VACUUM TUBE COMPLEMENT

   

Multivibrator _. ..... & a 2% 6BQ7A
Amplifier 12BY7
Shaper am 12BY7
Driver amp 12BY7
Output amplifier 6AU6
Rectifiers ......... pade pierces a..... 2 eBW4
Output voltage regulator . ............ OA2

MECHANICAL SPECIFICATIONS

Ventilation—Forced—air ventilation assures safe oper—
ating temperature.

Construction—Aluminum—alloy chassis and cabinet.
Finish—Photo—etched panel, wrinkle—finished cabinet.
Dimensions—11" long, 6%" wide, 10%" high.

Weight—13 pounds.
Power Requirements—105—125 v or 210—250 v, 50—60

cycles, 100 watts.

Price .

 

1—B52—R, 52—o0hm terminating resistor
1—B52—T10, 52—0hm ‘T‘ pad
1—Instruction manual

Price f.0.b. Portland, Oregon.

Tektronix, Inc. A—9

 



ACCESSORIES
 

Test Accessories
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015—001 ($30) Delta Standards, for calibration of
the Type 130 L,C Meter. The unit provides accurately
adjusted steps of capacitance and inductance, selected
by a rotary selector switch. Values of the capacitance
steps correspond to the full—scale adjustments required
on the five scales of the Type 130. Two resistors of
identical manufacture and similar capacitance, values
of 1 megohm and 0.1 megohm, are provided for the
resistance compensation adjustment. A 300—uh stand—
ard permits proper adjustments of the inductance
ranges ..... en n ren ennis el ene aa eau‘ 22.00

 

013—002 (EP53) Plug—in Extension — Allows the

  

plug—in preamplifier unit for the Type 530 and Type
540—Series Oscilloscopes to be operated partially out of
its hOUsIMg. : . +... sane ara airs 5.00

            

   

 

   

fier, for calibrating the sensitivity of the main amp
of Type 530 and 540—Series Oscilloscopes. ..... 5.00

 

011—021 (CS 47) Input Capacitance Standardizer—For
use with Type 53 and Type 53/54 Plug—In Preamplifiers
having an input capacitance of 47 uuf. With this acces—
sory the input capacitance of each preamplifier can be
standardized to 47 uuf, eliminating the necessity for
probe readjustment when used with different plug—in
preamplifiers |... amana s 11.50

 

011—022 (CS 20) Input Capacitance Standardizer—
Similar to O11—021 (CS 47), for use with the Type
53/54C and Type 53/54K Plug—In Preamplifiers having
20 unt input capacitance .................. . 11.50

A—10 Tektronix, Inc.
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ACCESSORIES

386—395

386—312

331—027

331—005

386—326

331—023

331—024

331—006

331—010

331—007

331—008

331—009

331—035

331—026

331—016

331—025

331—028

378—511

378—509

378—510

378—506

Replacement Parts

   

GRATICULES 378—505 3" Green (for Type 315D)......... .50

Unruled, for Type 310. ............ 1.00 378—507 3" Blue (for Type 315D)}........... .50

Unruled, for Type 315. 1.00 378—501 (F510—3) 5" Amber.............. .90

Quarter—inch divisions, 8 divisions verti— 378—503 (F510—5) 5" Greenm............ +++ 90

cally, 10 horizontally, for Type 310 and 978—504 (F510—6)} 5" Blye........... ges .90

360 1.50

Quarter—inch divisions, 8 divisions verti— AC POWER CORDS

cally, 10 horizontally, for Type 315. 1.50
Unruled, fils Types 511A, 512, 513 161—004 (COP 16—8) No. 16 wire, 8‘ long.... 2.40

514, S14A, 524D, 524AbD.......... 1.00 161—003 (COP 18—1) No. 18 wire, 1‘ long....

_

.85

Centimeter ruling, 4 centimeters verti— 161—001 (COP 18—8) No. 18 wire, 8‘ long.... 1.50

cally, 10 horizontally, for Types 511A 161—007 (COP 18—8) Right angle. .......... 1.50
with SCP CRT :—: canine cern wale aise c 1.50

Centimeter ruling, 4 vertically, 10 hori— PATCH CORDS

zontally, for Type 514 with 5CP CRT,
513 with T51PA CRT 1.50 Two series of patch cords are available. The Series—PC

Centimeter ruling, 6 centimeiers verli— patch cords have a male and female banana—type con—

cally, 10 horizontally for Type 512 nector on each end for the purpose of "stacking" the

with. 5CP CRT Types 514A, 524D connectors. The Series—W530 patch cords have single

£24AD and Type S11A with 5ABP CRT 1.50 banana plugs on each end. Both series are available in

. % F z red or black and in 18 inch and 6 inch lengths.
Centimeter ruling, 8 centimeters verti—

Tun ..." fot Type 512 Lso

_

012013 Type W—5308, black, 18" ..... .. ... 1.00

ra kl ics oce a ® 012—023 Type PC—6B, black, 6" ............ 1.25
Centimeter ruling, 4 centimeters verti— 012—024 Type PC—6R, red, 6" ... 1.25

cally, 8 horizontally, for Type 513 with 012—028 Type W—531B, black, 6" ........... 1.00

§5XP CRT . .......... ...}} 0s 1.50 012—029 Typs W—531R, red, 6" ............ 1.00

Centimeter ruling, 4 centimeters verti— Q12—031 Type PC—18R, red, 18" ............ 1,25

cally, 8 horizontally, for Type 517. 9.50

TV RMA style ruling for percentage SPECIAL CORDS AND LEADS

TigI.. for Ore 524D and .sp

_

_

912—007 (W112R) Red output lead for Type 112 1.00
sirens sre ane

c

n

ner rae — oz iwnacey B) foot

Ruling in percentages, —40 to +100, 112 1 Black puiput lead for Type 1.00

for Type §25........ reece. imines 1 B0

e

r

m

a

o

e

m

ateaalenf f
; § C R 012—009 (W122) Battery power lead for Type

Centimeter ruling, 8 centimeter verti— 122 7.50

cally, 10 horizontally, for Type 532. . 150

»~

iaorrea >

Centimeter ruling, 6 centimeters verti 012—014 (lge Black output lead for Typs
f * 130 Sara a

t

a

sura das is a
cally, 10 asit for Types 531 108
and S35 a rar aide aac rn igi, 1.50 012—015 (W130R) Red output lead for Type 130 1.00

Centimeter ruling, 4 centimeters verti— 012—016 (W160—20) 20" inter—unit power cable

cally, 10 horizontally, for Types 541 for Type 160—Series. ..... alena cn 2.00

and 545...... eee Tiare? 1.50 012—017 (W160—10) 10" inter—unit power cable

Division ruling, 10 divisions vertically, for Type 160—Series. .............. 2.00

10 horizontally, for Type 570. ..... —— 1.90 012—012 (W517) Inter—unit power cable for
Type §17......... 9.50

CATHODE—RAY—TUBE LIGHT FILTERS

3" Amber (for Type 310 and 360) . .50 MISCELLANEOUS

3" Green (for Type 310 and 360) . . .50 O11—018 Attenuator unit, for Type 190A. ..... 19.00

3" Blue (for Type 310 and 360) ..... .50 010—003 P93C Probe, for Type 130.......... 2.00

3" Amber (for Type 315D)......... .50 014—003 FM 124 Mounting frame, for Type 124. 5.00

Tektronix, Inc. A—11

 



ACCESSORIES
 

Replacement Parts

      

INSTRUCTION MANUALS $14 or 514D. . 2.75

104A 1:00 S14A or .:.. s—:.srre rara ress 3.00 {

105 =s alis ir rasns nc rar rf $15 =m rare or: oni Pasig iba n .> 4.00

112 .l viale nine ele iela a a irr 1.50 517 or SIIA. . .. .n n nsa v aiki a na n ane n ais 4.50

121. 1:80 S24D or S24AD. .... rakers 5.00

1220.2 + Fenn Fr ravens cars ——

—

1,50 yste oe aad oan Princ — rara copra sree .. 4.50 I

124 n 1.78 $31 .. ined re evie e rie ein s nie n avena e 4.50

126 =/. youn‘ esis siya aan 1.50 $32 4.50

130— ——. erea rara :n 1:50 —... ho le nn aires s Tide nair a ing 5.00

160 or 160A.............
—

1.90 536 _.. . a nae raking rire $ s ai nie an 5.00 0

161 —. fuser tan fan t ona e ds, 1.50 5A "/. aca es since sine Pre 4.50

1.50 lHie mire frees n. mane a air 5.00

1.50 53A or 53/54A. .... ..:. ian enrage nae ear 1.50
2.00 $3B or 53/54B. . .o. ..s snes e 1.50 B
1.75 53G or 53/54C. .. ._... ara r sine wine 1.50

1.50 53/5AD rr vise cee e e nine niente 1.50

3.50 S3/5AE 1.50

4.00 53G or 53/54G. ...
—

1.90 [
4.00 SS/5AK anserine rone re ae r 1.50
1.75 §3/SAL : . n a ia aaa aie na nen ane aie peace 1.50

2.75 PFET ermm oman ae ene anes 1.50

$12 ~a e naaa a hee eae aoe a nipa ronan 2.75 570 4.50 [

$13 Of S138D .+... 1 o orr aire aie aa 2.75 575 5.00

A—12 Tektronix, Inc. I

 



TEKTRONIX FIELD SERVICES

Tektronix Customers are urged to take advantage of the

many field services available to them through Tektronix Field—

Engineering Offices, Engineering Representatives, and Over—

seas Engineering Organizations. Some of these services are

described below.

 

Ordering—There are many
types of oscilloscopes, each de—

signed for a specific application If you are responsible for the maintenance of a large quanti—

area. Your Field Engineer can ty of Tektronix Instruments, ask your Field Engineer about the

help you select the one best free factory training course in maintenance and calibration.
suited to your present and fu—
ture needs, and he will be hap—
py to arrange a demonstration
of the instrument.. ...in your
application if you so desire.

If you are a Purchasing Agent
or Buyer, your Field Engineer

or his secretary can help you with information on prices, terms,
shipping estimates, and best method of transportation on in—
struments, accessories, and replacement parts.

Applications—Perhaps the
answers you need in a specific
application can be obtained
faster and easier through use
of your Tektronix Oscilloscope.
Your Field Engineer can help
you find out, and if use of your
oscilloscope is indicated, help
you with procedures. He may
also be able to suggest many
time—saving uses for your oscil—
loscope in routine checks and
measurements.

 

Operation—Your Tektronix
Oscilloscope can be most use—
ful to you when you are familiar
with all control functions. Your
Field Engineer will be glad to
demonstrate the use of your in—
strument in various applications
to help you become more fa—
miliar with its operation. If your
instrument is to be used by sev—
eral engineers, your Field Engi—
neer will be happy to conduct
informal classes on its operation
in your laboratory.

 

Instrument Reconditioning
—An older Tektronix Oscillo—
scope, properly reconditioned,
can give you many additional
years of service. Your Field En—
gineer will gladly explain the
advantages and limitations of
factory reconditioning, and
make the necessary arrange
ments if you decide in favor ofit.
Many major repair and re—

calibration jobs can be per—

Maintenance— Tektronix formed at a nearby Field Re—

 

  

ngly assumes much of the
responsibility for continued ef—
ficient operation of the instru—

pair Station. Ask your Field En—
ginger about this at—cost service
to Tektronix customers.

 

ments it manufactures. If you
should experience a stubborn
maintenance p r 0 b l e m, your
Field Engineer will gladly help
you isolate the cause. Often a
telephone discussion with him
will help you get your instru—
ment back into operation with
minimum delay. If yours is a

large laboratory, your Field Engineer can be of service to your
maintenance engineers by conducting informal classes on test
and calibration procedures, trouble—shooting techniques, and
general maintenance.

Tektronix, Inc.

 

Communications — Y o ur
Field Engineer is a valuable
communication link between
you and the factory. He knows
the exact person to contact in
each circumstance, and he can
reach that person fast and easi—
ly. Let him help speed your
communications with the fac—
tory on any problem related to
your Tektronix Instruments.
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Tektronix, Inc.

AN OREGON CORPORATION

Main Office and Factory—Sunset Highway and Barnes Road

Mailing Address—P. O. Box 831, Portland 7, Oregon
Phone—CYpress 2—2611 @ TWX—PD311 @ Cable—TEKTRONIX

Tektronix Field Engineering Offices

   

  

 

 

 

ALBUQUERQUE ...... Tektronix, Inc., 127C Jefferson St., N. E., Albuquerque, New Mexico ..... ..........2............ Phone: 6—1279 |
BALTIMORE® _...... .. Tektronix, Inc., 8118 Harford Rd., Baltimore 14, Maryland . . TWX—BOULEVARD [MARYLAND 535. .NOrthfield 5—2600

Washington Area Phong + , ..a 000 ean aa a ss sale ae ..... ENterprise 1—6023
BO§TON® .......... Tektronix, Inc., 18 Austin St., Newtonville 60, Massachusetts ... .

.

.

..

.

.

.

.

.

selle... .. .... LAsell 7—2212
BRONXVILLE® ..... .... Tektronix, Inc., 49 Pondfield Road, Bronxville 8, New York . . TWX—BRONXVILLENY 1207 ...... DEerfield 7—3771
CHICAGG® ......... Tektronix, Inc., 7514 W. North Ave., Elmwood Park 35, I inols . . . . TWX—RIVER GROVE ILL 1395. . Gladstone 6—7930
CLEVELAND ..... ... Tektronix, Inc., 3353 Edgecliff Terrace, Cleveland 11, Ohio .......... irvine sale pao baras Clearwater 2—2121

Detroit Area: ENterprise 712 Pittsburg Area: ZEnith 0212
Tektronix, Inc., 6211 Denton Drive, P. O .Box 35104, Dallas 35, Texas. . . .TWX—DL 264. ...... . Fleetwood 24087

Fleetwood 2—7655
DAYTON : :—.0 .k ccd, Tektronix, Inc., 3898 Linden Ave., Room 212, Dayton 3, Ohio ... ...... Lincoln 1774
HOUSTON . ...... ... Tektronix, Inc., 2605 Westgrove Lane, Houston 6, Texas. .. MOhawk 7—8301, 7—8302
KANSAS CITY ...... TeXfronis, —Inc., 5920 Nall Mission —: cert nl rara a inin re a ra . RAndolph 2—6522

ST. Louis Area: ENterprise 6510
LOS ANGELES* ..... Tektronix, Inc., 12434 Santa Monica Blvd., West Los Angeles 25, California ... ........... ...... BRadshaw 2—1563

TWX—WEST LOS ANGELES CAL

—

6698 ...... .. GRanite 3—1105
MINNEAPOLIS ...... Tektronix, Inc., 3100 W. Lake Street, Minneapolis 16, Minnesota . .. ................. wands eins Walnut 7—9559
NEW YORK* «. Tektronix, Inc., 840 Willis Avenue, Albertson, L. I., New York. . . .TWX—G CY NY 1416. ............ Ploneer 7—4830
PHILADELPHIA .. . . ..... Tektronix, Inc., 7709 Ogoniz Ave., Philadelphia 50, Pennsylvania . . . .TWX—PH

_

930.......... .. WAverly 4—5678
PHOENIX . Tektronix, Inc., 2415 E. McDowell Road, Phoenix, Arizona .................... fos faalin .. BRidge 5—9762
SAN FRANCISCO * . Tektronix, Inc., 1436 El Camino Real, Menlo Park, California . . .IwX—PaALO MTO 112........ DAvenport 2—5590
SYRACUSE* Tektronix, Inc., 313 Nottingham Road, Syracuse 10, New York ....TWX—SS 423. ... Phone: 72—3339
TORONTO® .......... Tektronix, Inc., 3 Finch Ave., East, Willowdale, Ontario, Canada ...................... . Toronto, BAldwin 5—1138
UNION® ..... errs Tektronix, Inc., 412 Chestnut Street, Union, New Jersey . . . . TWX—UNVL 82 fran i ... MUrdock 8—2222

* REPAIR CENTERS |

Tektronix Engineering Representatives

ATLANTA Bivins & Caldwell, 3133 Maple Drive, N. E., Atlanta 5, Georgia. . . . TWX—AT 987.......... sear e CEdar 3—7522
DENVER ..... .....% Hytronic Measurements, Inc., 1295 South Bannock Street, Denver 23, Colorado. ................. ..... PEarl 3—3701
FORT MYERS .... . Arthur Lynch & Associates, 35 W. Northshore Ave., Fort Myers, Florida. . . ...... .. ...ll... . EDison 4—4431
HIGH POINT ...... ivins & Caldwell, P. O. Box 5262, High Point, North Carolina . .

.

. TWX—HIGH POINT Nint NC 454...... Phone: 3672
PORTLAND ...... .. Hawthorne Electronics, 700 $. E. Hawthorne Blvd., Portland 14, Oregon nene aie n .. BElmont 4—9375
SEAHILE _ 2 Hawthorne Electronics, 107 Administration Bldg., Boeing Field, Seattle, Washington ... . .... .

.

. ...... MOhawk 3962 [

Tektronix Overseas Distributors

LA 4468/9
91 27 62

BOMBAY . ........l. Electronic Enterprises, 46, Koran: Bu Iding, Opp. Cama Baug., New Charn: Road, Bombay 4, India ining rk hrn rine 75376 f
BRISBANE Electronic Industries Imports Pty. Ltd., 52 Bowen St., Brisbane, Qld., Australia . .. . . ...... .... ip rew B 7161 9
BRUXELLES ..... .. .. Regulation—Mesure, S.P.R.L. 22, rue Saint—Hubert, Bruxelles, Belgium .. ...... e . ie ans 70. 79.89
HANNOVER ...... . Rohde & Schwarz Vertriebs, GmbH, Hannover, Schillerstrasse 23, West Germany ... ...... 1 33 80
HELSINKI .... Into O/Y, 11 Meritullinkatu, Helsinki, Finland . . . . .. 22222 lll lll ells ele eee ee. riad ra mens 62 14 25, 35 125
ISRAEL ..... spect Landseas Products Corp., 48 West 48th Street, New York 36, New York ... ...... . neu vas COlumbus 5—8323

Landseas Eastern Co., P.O. Box 2554, Tel Aviv, Israel
JOHANNESBURG .... . Protea Holdings, Ltd., 42, Faraday Street, Wemmer, Johannesburg, Union of South Africa ... .. .

.

.. $9—4762/3
KARLSRUNE . ........ Rohde & Schwarz Vertriebs, GmbH, Karlsruhe, Kriegstrasse 39, West Germany ..... ...... 2222... lll lll... 25202
KOBENHAVN ...... Tage Olsen A/S, Centrumgaarden, Room 133, 6D, Vesterbrogade, Kobenhavn V, Denmark . .

.

. .. Palae 1369, Palae 1343
KQLN C4 8 ents Rohde & Schwarz Vertriebs, GmbH, Koln, Habsburger—Ring 2—12, West Germany ... .... ............ 215341
LONDON ...;... ... Livingston Laboratories Ltd., Retcar Street, London N.19, England ... Archway 6251
MELBOURNE Menge ret Electronic Industries Imports Pty. Ltd., 139—143 Bouverie St., Carlton, N. 3, Melbourne; Australia ........... .. FJ 4161
MUNCHEN ... . . .. .. Rohde & Schwarz Vertriebs, GmbH, Munchen 9, Auerfeldstrasse 22, West Germany ..

.

. . ..... cos : 4 46 98
Rohde & Schwarz Vertriebs, Munchen 9, Briennerstrasse 23, West Germany. . . ...... .... ll.... 59 52 65

Osto ..... mere ibe . Eugen Nilsson, Mollergaten 8, Oslo, Norway ..... ............... sa Bie re teen aeon aie a ee 33 14 28, 33 27 62
PARIS ............. Maurice 1. Parisier & Co., 1860 Broadway, New York 23, New NONK 22 :n oren s An ao nin benim aan ne Circle 5—5701

Relations Techniques Intercontinentales, 145, Avenue Malakoff, Paris 16, France ..... .. .. . Passy 08—36, Kleber 54—82
PERTH _ . : : s is Electronic Industries Imports Pty. Ltd., 68 Railway Pde., West Perth, W.A., Perth, Australia ... .. .. ........... BA 9686
RIO DE JANEIRO .... Empresa Comercial Importadora Limitada, Rua Aravjo Porto Alegre, 70—8°, Rio De Janeiro, Brazil ..... ...... . 42—9460
ROMA . . . 2 e raises CESA—Elettronica, 20 via Tevere, Roma, Italy ...... Aidan a tre a Ia nen do seinen dene a ... $46.592, 865.722
"s—GRAVENHAGE ..... C. N. Rood, Weteringkade 37, ‘s—Gravenhage, Netherlands. . . . . . . pean avin hoy are feu

‘

s

a

bree naan ee 771920
STOCKHOLM ... . ... . Erik Ferner AB, Bjornsonsgatan 197, Bromma, Stockholm, Sweden . . . ... .................. \ 37 42 77, 37 77 00
SYDNEY .:; Electronic Industries Imports Pty. Ltd., 713 Parramatta Rd., Leichhardt, NSW, Sydney, Australia ... ... . ...... . LM 3311
TOKYO ............ Midoriya Electric Co., Ltd., 3—4 Chome, Ginzanishi, Chuo—Ku, Tokyo, Japan . . . . . (56) 1786 7415 7416 7439 5396 8282
ZURICH ............ Omni Ray AG, Dufourstrasse 56, Zurich 8, Switzerland ... ...... cele an eevee evie wee ag anes (O51) 34—44—30

Other OVERSEAS areas please write or cable directly to the Export Department, Portland, Oregon, U.S.A.
5/57
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TEK 609

10.

11,

12.

CALIBRATION RECORD

Tektronix Type 162 — Serial No. —*

 

A
. Check SAWTOOTH OUT ___F__.

Check MANUAL operation __L___

/

Check GATE OUT amplitude (not less than 50 v) m

Check PULSE OUT amplitude (not less than 50 v) _ v/ 

Check +GATE IN and +TRIGGER IN sensitivity at 1 ke (8 volts peak

to peak or less)g~

Check +GATE IN and +TRIGGER IN sensitivity with 20 cycle sine

wave (6 volts rms or less) __K_.

. Check MULTIPLIER steps __EK___.

Adjust CAL. (1 millisecond range) __K___.

Adjust C3B (.1 millisecond range) b

 

4/
f

Check WAVEFORM DURATION or PULSE INTERVAL stepsL_.

Check calibration and range of VERNIER control —L_:

Adjust C9 and check ristime (less than 1.0 microsecond) __EF___.

#
Calibration Engineer «&

Date 

Quality—Control Engineer 

Date 

 


